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and salts thereof, pharmaceutical compositions containing the same, and methods for producing the 
same are disclosed. 

The urea derivatives of the general formula (I) and salts thereof are novel compounds having acyi-CoA 
cholesterol acyl transferase (ACAT) inhibiting activity. 
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UREA DERIVATIVES, THEIR PRODUCTION, AND PHARMACEUTICAL COMPOSITIONS 

CONTAINING THEM 

The present invention relates to urea derivatives of the following general formula (I) and salts thereof, which 
are of value as drugs for the treatment and prevention of various diseases,related particularly to atherosclerosis 

R, -\ i 

N— C-NH-R 3 (I) 

R2 



wherein R 1 is a condensed carbocyclic group containing at least 1 1 carbon atoms; R 2 isa cycloalkyt group which 
may have a bridgehead; R 3 is a tetrahydronaphthyl group or a phenyl group optionally substituted by one or 
more substituents selected from halogens and lower alkyi, amino, and mono- and dWower alkylamino groups; 
and A is a single 

15 bond or a straight-chain or branched alkyiene group containing 1 to 6 carbon atoms. The present invention 
further provides processes for producing these compounds, and pharmaceutical compositions containing them. 

It is known that accumulation of cholesterol in the vascular system is an etiologic factor in various diseases 
such as coronary heart disease. Among these, atherosclerosis is a form of arteriosclerosis which is charac- 
terized by the deposition of lipids, (particularly cholesterol esters) on the walls, and the resulting thickening, of 

20 medium- and large-sized arteries. 

It has recently been made clear that the production of such cholesterol ester is catalyzed by acyl-CoA 
cholesterol acyltransferase (ACAT). Thus, the excessive accumulation of cholesterol ester on the arterial wall 
is related to an increase in the ACAT enzyme level. Therefore, it is thought that if the ACAT enzyme is suc- 
cessfully inhibited, the esterification reaction of cholesterol will be retarded and the development and progres- 

25 sion of atheromatous lesions due to excessive accumulation of cholesterol ester on the arterial wall will be 
prevented. 

On the other hand, cholesterol in diets is absorbed as unesterified cholesterol, esterffied by the action of 
ACAT in the body and released into the bloodstream in the form of chylomicrons. Therefore, inhibition of ACAT 
would suppress not only absorption of dietary cholesterol from the intestinal tract but also reabsorption of the 
30 cholesterol released into the intestine. 

GB-A 2 113 684 discloses a series of antiatherosclerotlc agents which are certain substituted urea and 
thiourea compounds having ACAT-inhibiting activity. 

EP-ArO 335 375 also discloses a series of antihypeiiipidemic and antiatherosclerotic agents which are cer- 
tain substituted urea compounds having ACAT-inhibiting activity. 
35 The compounds (I) according to the present invention are structurally different from the known compounds 
mentioned above and.as is demonstrated by the comparative pharmacological investigations described 
hereinafter, have pharmacological activity markedly superior to that of the known compounds. 

The compounds (I) according to the present invention are structurally characterized in that a urea derivative 
is directly attached to a condensed carbocyclic nucleus with or without interposition of an alkyiene group. 
40 Referring to the definitions of the general formula (I), the "condensed carbocyclic group containing at least 

11 carbon atoms" includes, among others, fluorenyl 



airthracenyl 



50 





dihydroanthracenyl 





2 



EP 0 447 116 A1 



phenanthrenyl 




6/7,8,3 -tetrahydro-SH- 



benzocycloheptenyl ( • | 




, 2,3 -dihydxo- 1H- 



benz [ + ] - indenyl 




IH-benz [ -s- ] -indenyl 



(ceo 



as-indacenyl 



I j , dibenzosuberanyl 





, s-indacenyl 



acenaphthylenyl 




phenarenyl 




heptarenyl 




biphenylenyl^ [J 




and so on. 



The "cydoaikyl group which may optionally have bridgeheads" may be a cycloalkyl group containing 3 to 
18 carbon atoms, such as cydopropyl, cyclobutyi, cydopentyl, cydohexyl, cydoheptyl, cyclooctyl, cydononyl, 
cydodecyl, cydododecyl, cydotridecyl, cydopentadecyi, adamantyl, norbomyl and so on, and more preferably 
is a cydoaikyl group containing 6 to 10 carbon atoms. 

Referring to the "phenyl group which may be substituted by one or more substituents selected from halo- 
gens, and lower aJkyU amino, and mono- and dWower atkylamino groups", the halogen may be chlorine, fluorine, 
bromine or iodine; the lower alkyl groups are straight-chain or branched alky! groups containing 1 to 5 carbon 
atoms such as methyl, thyl, propyl, isopropyl, butyl, isobutyl, sec-butyl, tert-butyl, pentyl (amy!), isop ntyl, tert- 
pentyl, neopentyl, 1-methyibutyl, 2-methylbutyl, 1,2-dimethylpropyl, ect; and the mono- and dUower 
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alkytemino groups are amino groups substituted by on or two lower alkyl groups as above. 

One or more, wh ther the same or different, of these halogens and lower alkyl, amino, and mono- and di- 
lower alkylamino groups may be present on the phenyl group. 

Such substituted phenyl groups include, among others, 2,4,6-trifluorophenyl, 2,6-dimethylphenyl. 2,6- 
diethylphenyi, 2,4,6-trimethylphenyI, 2,4,6-triethylphenyl, 4-propyIphenyl, 2,6-diisopropylphenyl, 4-t-butyi- 
phenyl, 4-dimethylaminophenyl and so on. 

The compounds (I) may form salts, which are included within the scope of the present invention. Among 
such salts are acid addition salts with Inorganic acids, such as hydrochloric hydrobromic hydroiodic, sulfuric, 
nitric and phosphoric acids,etc., and with organic acids, such as formic, acetic, oxalic, citric, succinic, fumaric, 
maleic, malic, tartaric, methanesulfonic and ethanesulfonic acids and so on. 

The present invention also provides processes for producing the compounds (0 and salts thereof. Some 
representative processes are described below. 

Process 1 

R 1 — 

HH + X-COO-R 4 + H 2 N-R 3 

R 2 

(IV) 



O 

C-NH-R 3 



(I) 

In the above reaction formula, R 1 , R 2 , R* and A are as defined above, X represents a halogen atom and R* 
represents a phenyl group or a lower alkyl group. 

The compound (0 can be prepared by reacting compounds (H), (III) and (IV) either concurrently or in any 
order - preferably by reacting amino compound (IV) with haloformic acid ester (!!!) and reacting the resulting 
carbamic ester with compound (II). 

The haloformic acid esters (III) include isobutyl chloroformate, methyl chloroformate, methyl bromocarbo- 
nate, phenyl chloroformate and .so on. There are cases in which the reaction can be advantageously hastened 
using a base such as potassium or sodium carbonate or hydroxide, triethylamine, N,N-dHrnethylaniline and so 
on. 

The reaction solvent may be virtually any inert solvent, such as N.N-dimethylformamide, chloroform, ben- 
zene, toluene, xylene, dioxane, ether, tetrahydrofuran, chloroform, cfichloromethane, dichloroethane and so on. 

The reaction between amino compounds (IV) and (III) may be conducted under cooling or at room tem- 
perature and that between the resulting carbamic acid ester and compound (I!) conducted at room temperature 
or under wanning. 



(in 



(in) 



R 1 — A 



( / 
R 2 



N — 
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Process 2 

R 1 — 

NH + R 3 -NCO 

R 2 

(H) (V) 



R 1 — A O 

\ u 

is >~ N— C-NH— R 3 

/ 

R 2 



(I) 

In the above reaction formula, R\ R 2 , R» and A are as defined above; compound (0 is produced by reacting 
amino compound (II) and isocyanate compound (V), generally used in equimolar amounts. 

This reaction can be conducted in an inert solvent, such as N.N-dimethylformamide, pyridine, benzene, 
toluene, dksxane, tetrahydrofuran, ether, chloroform, dichloromethane. dfcshloroethane, n-hexane, etc., at room 
25 temperature or with heating. 

Process 3 

so R 1 — A 

\ O 

NH + II 
' X— C-NH-R 3 



(») (V!) 



D1 A O 

\ II 

*- N— C-NH-R 3 

(i) 

In the above reaction fomnula, R 1 , R 2 , R 3 and A are as defined above, and X represents a halogen atom . Conv 
so pound (I) is produced by reacting amino compound (II) with halogen compound (VI). 

This reaction can be conducted by reacting compounds (II) and (VI) in equimolar proportions in an inert 
solvent such as N,N-dimethyiformamide, benzene, toluene, dioxane, tetrahydrofuran, ether, chloroform, 
dichloromethane, dichloroethane, n-hexane and so on. The reaction temperature is suitably decided depending 
on the starting compounds and the solvent used in the reaction, but the reaction is generally carried out at room 
55 temperature or under warming. 

The resulting compound (I) of the present invention can be isolated and purified in the free form or in the 
form of a salt thereof by salt-forming or desalting in conventional mann r. Isolation and purification may involve 
extraction, crystallization, recrystallization, chromatography and/or other comm n chemical processes. 
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The compounds of the present invention inhibit ACAT to thereby inhibit the accumulation of cholesterol 
ester in the smooth muscle cells of the arterial wall. They also inhibit the absorption of cholesterol from the intes- 
tinal tract and facBitate the catabolism and excretion of cholesterol In the liver to thereby lower blood cholesterol 
levels and reduce the accumulation and storage of cholesterol ester in the arterial wall, which in turn inhibits 
the formation or progression of atherosclerotic lesions. These actions are not seen in the conventional lipid- 
lowering agents. 

The compounds according to the present invention have been demonstrated by animal experiments to have 
excellent blood total cholesterol and low-density lipoprotein (LDL) lowering effects and are useful in lowering 
lipids as well as in the prevention and treatment of various diseases related to arteriosclerosis, such as cerebral 
infarction, transient ischemic attack, angina pectoris, peripheral thrombus and alteriosclerotic obliterans. 

The effects of compounds of the present invention have been confirmed in the following manner. 
0 ACAT enzyme inhibiting activity: 

Inhibitory action against acyl CoA cholesterol acyltransferase (ACAT) activity in rabbit liver microsome 

The rabbit liver microsome was prepared as an enzyme fraction according to the method of Heider (J. G. 
Heider et al. v J. of Lipid Res., Vol. 24, 1 1 27-34 (1 983)). 

To the mixture of 0.154 M phosphate buffer solution (pH 7.4), 2 mM drthiothreitol, 36 uM bovine serum albu- 
min and 10-100 jig of microsome fraction was added liposome prepared by the method of SucWing (K. E. Suck- 
ling et al., FEBS Letters, Vol. 151, No. 1, 1 1 1-1 1 6 (1983)) so that the proportion of liposome became 20% v/v. 
To the mixture was added 2% v/v of each concentration of test compound solution in dimethyl sulfoxide and 
the mixture was heated at 37°C for 5 minutes. Then 36 uM oleoyi CoA containing 1- 14 C-oteoyl CoA was added 
and the resultant mixture was heated at 37°C for 10 minutes. The reaction was stopped by adding 
chlorofomVmethanol (=2/1). After stirring, cholesterol oleate extracted into the chloroform layer was separated 
by thin layer chromatography and the radioactivity was determined as ACAT activity. The results obtained are 
shown in Table 1. 



Table 1 

ACAO? Inhibiting Activity 
Test Compound IC 5 n* 



Compound of Example 1 7.3 x 10~ 8 M 

Compound of Example 10 6.1 x 10* 8 M 

* IC 50 : 50% Inhibition Concentration 
fl) Lfpid-lowering activity: 

Male Sprague-Dawiey rats, 5 weeks of age, were fed with a diet containing 1 .5% cholesterol and 0.5% bile 
acid for 7 days and during the last 5 days, test compounds suspended in a 0.5% aqueous solution of methyl- 
celluiose were orally administered via sonde once a day. Two hours after the last administration, blood samples 
were collected under ether anesthesia for determination of serum total cholesterol level and HDL-cholesterol 
level. The cholesterol level was determined by the method of Siedel et al. (Siedel, J. et al. f J. Clin. Chem. Clin. 
Biochem., 19, 838 (1981)) and the HDL-cholesterol level was determined by the method of Ishikawa et al. 
(Ishikawa, T. et al., Lipids, 11, 628 (1976)). The results obtained are shown in Table 2. 
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Table 2 



Test Compound 



% Reduction in Seruia 
Total Cholesterol 
ED50 



Compound of Example 1 



3 . 8 mg /kg 
1.7 mg/kg 



Compound of Example 10 



Compound of Example 212 
in GB-A-2,113,684 



249 mg/kg 



Compound of Example 1 
in EP-A-0, 335,375 



514 mg/kg 



Pharmaceutical compositions can be manufactured by formulating compound (I) or salt thereof with a phar- 
maceutical acceptable carrier, vehicle or excipient commonly employed in the art in accordance with 
established pharmaceutical manufacturing practice. 

Pharmaceutical compositions of the present invention can be administered orally in such dosage forms as 
tablets, pills, capsules, granules, powders, solutions, ecL, parenteraJly in the form of an injectable preparation, 
or otherwise, for example in the form of suppositories. The dosage depends on the symptoms,the age and sex 
of the patient and other factors but generally the daily oral dose per adult human, for instance, is about 50 mg 
to about 500 mg, which can be administered in a single dose or in 2 to 4 divided doses. 

The following examples are further aiustrative of the present invention and should by no means be con- 
strued as defining the metes and bounds of the invention. In the examples, 1 H-NMR stands for proton nuclear 
magnetic resonance spectrum, Mass for mass spectrum, and IRfor infrared absorption spectrum. 

Reference Examples are also given hereinafter for describing the processes for production of the starting 
compounds used in the Examples. 

REFERENCE EXAMPLE 1 

N-CycloheptyK(2-fluorenyl)methyl]amine 



2-Formylfluorene (2.27 g, 1 1 .7 mmol) and cycloheptylamine (1 .39 g, 1 2.3 mmol) were heated together at 
120°C for 14 hrs. After cooling, the reaction mixture was distilled under reduced pressure. Then ethanol (30 
ml) and sodium borohydride (0.44 g, 1 1.7 mmol) were added to the residue and the mixture was stirred for 0.5 
hr. The mixture was then diluted with water (1 00 ml) and extracted with chloroform (80 mi x 2 times). The organic 
layer was dried over anhydrous magnesium sulfate. The solvent was then distilled off under reduced pressure 
to give 3.15 g of a pale yellow solid residue. 
1 H-NMR (8 ppm, in deutertochlorofbrm) 

2.70 (1H, m), 3.79 (2H, s), 3.83 (2H, s) 
Mass m/z 291 (M*) 

The following compounds were synthesized in generally the same manner as above. 
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REFERENCE EXAMPLE 2 
N-CycloheptyK(9-phenanthrenyl)methyl]amine 




1 H-NMR (6 ppm, in deuteriochloroform) 

2.84 (1H, m), 4.23 (2H, s), 8.65 (2H, m) 

REFERENCE EXAMPLE 3 

N«^dohep1yK6J f 8 t 9-tetrahydro-5H-ben2ocycl0hepten-^yl)amine 




1 H-NMR (6 ppm, in deuteriochloroform) 

3.95 (1H, m), 4.92 (1H, m), 7.10 (4H. m) 

REFERENCE EXAMPLE 4 

N^dohepthyi4(2-phenajitrirenyl)methy0amine 




2-Methylphenanthrene (2.00 g, 10.4 mmol) was brominated with N-bromosuccinimide (2.05 g, 11.5 mmol) 
and the product compound was added gradually to a suspension of cycloheptyiamine (2.38 g f 21.0 mmol) and 
potassium carbonate (2.90 g, 21.0 mmol) in dimethylformamide (20 ml) with ice-cooling. The mixture was then 
stirred at room temperature for 16 hrs and then filtered t and the filtrate was concentrated under reduced press* 
ure. The residue was purified by silica gel column chromatography to give 2.1 1 g of a viscous liquid. 
1 H-NMR (6 ppm, In deuteriochloroform) 

2.83 (2H, m), 4.02 (2H, s), 8.68 (2H, m) 

The following compound was synthesized in generally the same manner as above. 
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REFERENCE EXAMPLE 5 
N-CydoheptyK(1-phenanthrenyf)methyI]amine 



10 




is 

'H-NMR (6 ppm, in deuteriochloroform) 

2.83 (1H, m), 4.20 (2H, s), 8.62 (2H, m) 
Mass m/z 303 (M*) 

20 REFERENCE EXAMPLE 6 

N-CycloheptyI-2-fluoreneacetamide 



25 




In dimemytformamide (50 mQ was dissolved 2-fluoreneacatic acid (2.24 g) followed by addition of 1-hyd- 
roxybenztriazole (2.0 g) and then dicyclohexyicarbodnmide (3.1 g) with constant stirring and ice-cooling. The 
mixture was further stirred at room temperature for 1 5 minutes. Cyci oheptyiamlne (1 .7 g) was then added under 

35 ice-cooling and the mixture was stirred at room temperature for 8 hrs. The resulting solid was filtered off and 
the filtrate was distilled under reduced pressure. The residue was extracted with 50 ml of chloroform and the 
extract was washed with 1N aqueous sodium hydroxide solution, 1N hydrochloric acid and water in the order 
mentioned and dried over anhydrous magnesium sulfate. The solvent was then distilled off under reduced 
pressure and the residue was purified by silica gei column chromatography to give 2.1 g of N-cydoheptyl-2- 

40 fluoreneacetamide as a solid. 

1 H-NMR (5 ppm, in deuteriochloroform) 
3.61 (2H, s), 3.90 (2H; s) 

REFERENCE EXAMPLE 7 

45 

2-Cycloheptyiaminoethyffluorene 



50 




In dry tetrahydrofuran (30 ml) was dissolv d 2-cycloheptylcarbamoylmethylfluorene (1.9 g) followed by 
dropwise addition of borane-methyl sulfide complex (1.8 ml) with ice-cooling. The mixture was then refluxed 
for 4 hrs, at th end of which time methanol (0.72 ml) was added with ice cooling. The mixture was stirred at 
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room temperature for 30 minutes, follow d by addition of cone ntrated hydrochloric acid (1.8 ml) with ice-cool- 
ing. The mixture was refluxed again for 30 minutes. The reaction mixture was then cooled with ice and the result- 
ing solid was recovered by filtration and washed with ether. The solid matter thus obtained was dissolved in 
chloroform and the solution was aflcalinized with aqueous sodium hydroxide solution. The chloroform layer was 
5 taken and dried and the solvent was distilled off under reduced pressure to give 2-cycloheptylami- 
noethylfluorene (1 .2 g). 
1 H-NMR (8 ppm, in deuteriochloroform) 
2.88 (4H, s), 3.86 (2H, s) 

10 REFERENCE EXAMPLE 8 

N-CycioheptyK(1-fluorenyI)methyI]amine 



To N-cycloheptyl-14iuorenecarboxam!de (1.00 g, 3.28 mmol) was added a 1M solution of borane-tetrahyd- 
rofuran complex in THF (13 ml, 13 mmol) and the mixture was heated at 60°Cfor 7.5 his. To this reaction mixture 

25 were added methanol (0.4 ml) and concentrated hydrochloric acid (3 ml) and the mixture was heated at 60°C 
for 0.5 hr. Then, 1 N aqueous sodium hydroxide solution (50 ml) was added at room temperature and the mixture 
was extracted with chloroform (80 ml x 2 times). The organic layer was taken, dried and concentrated. To the 
residue were added ether (30 ml) and 4N hydrogen chloride in ethyl acetate (2 ml) and the resulting white solid 
was collected by filtration. This solid was dissolved in chloroform (80 ml) and washed with 1N aqueous sodium 

30 hydroxide solution (80 ml x 1). The organic layer was dried and concentrated to give 0.90 g of a pale yellow 
solid. 

1 H-NMR (5 ppm, in deuteriochloroform) 

2.71 (1H, m), 3.84 (2H, s), 3.87 (2H, s) 
Mass m/z 291 (M + ) 

35 The following compound was synthesized in generally the same manner as above. 

REFERENCE EXAMPLE 9 
N-CycloheptyI-[(4-fluoreny0methyl)amine 

40 



20 



15 




45 




NH 



50 




1 H-NMR (8 ppm, in deuteriochloroform) 



55 



2.86 (1H, m), 3.90 (2H, s), 4.20 (2H, s) 
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REFERENCE EXAMPLE 10 
N-CycloheptyK(2-biphenylenyI)methyI]amine 



10 




Biphenylenecarboxyiic acid (1.00 g, 5.10 mmol) and a small amount of dimethylformamide were heated in 
15 10 ml of thionyi chloride at 80°Cfor 0.5 hr. After cooling, the solvent was distilled off. To the residue was added 
methylene chloride (30 ml), followed by gradual addition of a solution of cycloheptyiamine (0.86 g, 7.6 mmol) 
and triethylamine (0.77 g. 7.6 mmol) in methylene chloride (20 ml) with Ice-cooling. The mixture was stirred at 
room temperature for 1 hr, at the end of which time chloroform (50 ml) was added. The mixture was washed 
with water (50 ml), dried over anhydrous magnesium sulfate and concentrated under reduced pressure. The 
20 residue was purified by silica gel column chromatography to give 1.39 g of the amide as a white solid. 
iH-NMR (8 ppm, in deuteriochlorofbrm) 

1.58 (10H.S), 4.10 (1H,m) 
mass m/z 291 (M*) 

in a 1M solution of boran-tetrahydrofuran complex in THF (37 ml), 2.85 g of the above amide was heated 
25 at 65°C for 8 hrs. To the solution was added methanol (1 ml) and concentrated hydrochloric acid (5 ml); the 
reaction mixture was further heated at 65°C for 1 hr and diluted with 1N aqueous sodium hydroxide solution 
(1 00 ml). The mixture was extracted with chloroform (1 60 ml x 2 times) and the extract was dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. The residue was purified by silica gel column 
chromatography to give 1.19 g of the amine compound. 
30 1 H-NMR (6 ppm, in deuteriochlorofbrm) 
2.88 (1H,m), 3.70 (2H,s) 

REFERENCE EXAMPLE 11 

35 r^5,6,7,8-Tetrahydronaphthyl)-0^henylcart)amate 



40 




45 

A solution of phenyl chloroformate (7.83 g, 50 mmol) in toluene (20 ml) was added gradually to a solution 
of 5,6,7,8-tetrahydronaphthylamine (7.36 g, 50 mmol) and triethylamine (6.07 g, 60 mmol) in toluene (100 ml) 
under ice-cooling. The mixture was then stirred at room temperature for 1 hr, followed by addition of ethyl ace- 
tate (1 00 ml). The mixture was washed with water (100 ml), dried over anhydrous magnesium sulfate and con- 
so centrated under reduced pressure. The residue was washed with hexane and the resulting white solid was 
collected by filtration to give 8.08 g of the carbamate. 
1 H-NMR (8 ppm, in deuteriochlorofbrm) 

1.90 (4H, m), 2.70 (4H, m), 7.64 (1H, d) 
Mass m/z 267 (M 4 *) 
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REFERENCE EXAMPLE 12 
N-CydoheptyH-(2-fluoreny!)ethylanriine 



CH 3 




2-Acetyifluorene (4.17 g, 20 mmol) and cydoheptyiamine (2.38 g, 21 mmol) were heated together at 130°C 
for 14 hrs and then distilled under reduced pressure. To the residue were added ethanot (20 ml) and sodium 
borohydride (0.76 g, 20 mmol) and the mixture was stirred at room temperature overnight The mixture was 
then diluted with water (100 mi) and extracted with chloroform (80 ml x 2 times). The organic layer was dried 
over anhydrous magnesium sulfate and concentrated. The residue was then purified by silica ge! column 
chromatography to give 1.58 g of the amine compound. 
*H-NMR(5 ppm, in deuterio chloroform) 
2.52 (1H.m), 3.76 (2H,s) 

The following compound was synthesized in generally the same manner as above. 

REFERENCE EXAMPLE 13 

N-(Exo-2^ort)omylH^-phenanthrenyl)methyiamine 




1 H-NMR(8 ppm, in deuteriochloroform) 

2^8 (2H, m), 2.77 (1H f m) f 4.20 (2H, m) 
Mass nvz 301 (M+) 

EXAMPLE 1 

1^cIoheptyl-1-[(24luorenyl)methyIl-3-(2,4,64rimethylphenyl)urea 




A mixture of N-cycloh ptyl-[(2-fluorenyl)methyl]amine (980 mg, 3.36 mmol) and N^2,4,6-trimethylphenyl)- 
o-phenyl carbamate (820 mg, 3.2 mmol) in toluene (10 ml) was refluxed for 15 hrs. 

The reaction mixture was then diluted with toluene (50 ml) and washed with 1 N aqueous sodium hydroxide 
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solution (50 ml x 2 times). The organic layer was dried over anhydrous magnesium sulfate and concentrated. 
From the residue was obtained 940 mg of a white solid. 
m.p. 124 - 126°C 

*H-NMR (8 ppm, in deuterio chloroform) 

1.96 (6H, s). 3.89 (2H. s), 4.58 (2H. s). 6.76 (2H. s) 
Elemental analysis (for O^H^^O) 

Found : C. 82.47%; H, 8.08%; N, 6.16% 

Calcd^ C. 82.26%; H. 8.02%; N, 6.19% 
The following compounds were synthesized in generally the same manner as above. 

EXAMPLE 2 

1-CycloheptyM^6,73 f 9-tBtahydro^^ 




IR (cnr 1 , KBrtablet) 1640, 1520, 1450, 1120 
1 H-NMR (5 ppm. in deuterio chloroform) 

4.43 (1H, m), 4.70 (1H, m), 6.67 (2H, m) 
Mass (FAB) m/z 431 (M*+1) 

EXAMPLE 3 

1-CyctoheptyMH(9-anthracen 




rrup. 175 - 177°C 

1 H-NMR (5 ppm, in deuteriochloroform) 

3.21 (1H, m). 5.67 (2H, s), 8.48 (1H, s) 

Elemental analysis (for C29H27N2OF3) 

Found : C, 73.07%; H, 5.81%; N. 5.83%, F, 11.97% 
Calcd.: C, 73.09%; H, 5.71%; N, 5.88%; F, 11.96% 
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EXAMPLE 4 

1-Cyc!ohepty!-1-(9-fluorBnyI)-3-(2 1 4,6-trifluoropheny0urea 




IR (cirri, KBrtablet) 1650, 1520, 1460, 1120 
1 H-NMR (6 ppm, in deuteriochloroform) 

4.62 (1H, m), 4.77 (1H, m), 6.42 (2H, m) 
Mass (FAB) m/z (M* +1) 

EXAMPLES 

1-Cycloheptyi-1-[(2-fluorenyl)m 




!R(cnri, KBrtablet) 1640, 1520, 1450, 1120 
1 H-NMR (5 ppm, deuteriochloroform) 

3.85 (2H, s), 4.35 (1H, m), 4.55 (2H,s) 6.54 (2H,m) 
Mass (FAB) mfe 465 (M* + 1) 

EXAMPLE 6 

1^doheptyl-H(9-phenanmreny!)methy!>^ 




IR (cnH, KBrtablet) 1640, 1520, 1450, 1120 
1 H-NMR (6 ppm, in deuteriochlorofdrm) 

4.50 (1H, m), 4.85 (2H, d), 6.51 (2H, m), 8.60 (2H, m) 
Mass (FAB) m/z 477 (NT + 1) 
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EXAMPLE 7 

1-Cycl h ptyH-[(9-phenanthrenyl)methyl]-3-(4-propylpheny0urea 




IR (cnr\ KBr tablet) 1650. 1520. 1250, 750 
1 H-NMR (5 ppm, in deuteriochioroform) 

0.83 (3H, t), 2.42 (2H, t), 4.48 (1H f m), 4.88 (2H, s) 
Mass (FAB) mfz 465 (NT + 1) 

EXAMPLE 8 



1-Cydoheptyl-1-[(24Iuorenyl)methyl]-3-(4-t-butylphenyl)urea 



O 




C(CH 3 ) 3 



IR (cm-'. KBrtablet) 1660. 1540. 1420, 1330 
'H-NMR (5 ppm, in deuteriochioroform) 

1.23 (9H, s). 3.90 (2H. S). 4.54 (2H, s) 
Mass (FAB) mfz 467 (NT + 1) 

EXAMPLE 9 

1-^dohepty!-1-[(2-fluorenyl)methyl]-3-(2 t 6-dimethylphenyl)urea 




IR (cnr\ KBrtablet) 1650, 1510, 1470, 760 

1 H-NMR(6 ppm, in deuteriochioroform) 

2.00 (6H, s), 3.90 (2H, s). 4.60 (2H, s). 6.95 (3H, s) 

Elemental analysis (for C30H34N2O) 

Found : C. 82.18%; H. 7.94%; N. 6.22% 
Calcd.: C. 82.15%, H, 7.81%; N. 6.39% 
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EXAMPLE 10 

1-CycloheptyM-[(9-phenanthren^ 

O C ^3 
CH 3 





m.p. 108-110°C 

1 H-NMR(8 ppm t in deuteriochloroform) 

Z06 (6H, s), 4.60 (1H, m), 5.00 (2H, s), 6.76 (2H, s) 

Elemental analysis (for C^H^^O) 

Found : C f 82.51%; H, 8.02%; N, 5.93% 
Calcd.: C, 82.72%; H f 7.81%; N, 6.03% 

EXAMPLE 11 



1-Cycloheptyl-1-[(24luorenyl)methyl]-3-<2 f 6-diethylphenyl)urea 



C 2 H 5 



[ H \ ° 2Hs 



m.p. 134-135°C 

1 H-NMR (6 ppm, in deuteriochloroform) 

1.09 (6H f t), 2.50 (4H f q), 4.00 (2H, s) 4.69 (2H f s) 
Elemental analysts (for C&H&^O) 

Found : C f 82.35%; H, 8.21%; N, 5.90% 

Calcd.: C, 82.36%; H, 8.21%; N, 6.00% 

EXAMPLE 12 

1-Cycloheptyl-1-[(2-fluorenyI)-methyl]-3-{2 > 6 diisopropylphenyl)urea 




CH(CH 3 ) a 



IR {cnr\ KBrtablet) 1650, 1500, 1470, 1240 
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*H-NMR (6 ppm, in deuteriochioroform) 

2.98 (2H, m), 4-00 (2H, s). 4.70 (2H, s) 
Mass (FAB) 495 (M + 1) 

5 EXAMPLE 13 

1-CycloheptyM-[(2^hena^ 



10 



15 




IR(cnr 1 , KBr tablet) 1640, 1520, 1120, 750 
20 1 H-NMR (6 ppm, in deuteriochioroform) 

4.43 (1H, m), 4.74 (2H, s) 6.58 (2H. m) 
Mass (FAB) nVz477 (NT+1) 

EXAMPLE 14 

25 

1-CydoheptyMH(2-phenanthren^ 



30 



35 




m.p. 120-122*C 
40 IR (cnr 1 , KBrtablet) 1630, 1510, 1260, 810 
iH-NMR (5 ppm, in deuteriochioroform) 

1.94 (6H, s), 4.70 (2H, s), 6.72 (2H. s) 
Mass (FAB) nVz 465 (NT + 1) 

45 EXAMPLE 15 

1^doheptyi-1-[(1-phenar^renyI)methylh3^,4,6-trimethylphenyl)urea 
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m.p.163-165°C 

*H-NMR (5 ppm, in deuteriochloroform) 

2.06 (6H f s), 5.05 (2H, s), 6.77 (2H, s) 

Elemental analysis (for C32H36N2O) 

Found : C, 82.54%; H, 7.97%; N, 5.86% 
Calcd.: C, 82.72%; H, 7.81%; N, 6.03% 

EXAMPLE 16 

1-CycloheptyM-[(1-phenarrtru-en^ 




IR (cnr*. KBrtablet) 1650, 1520, 1120, 750 
1 H-NMR(5 ppm, in deuteriochloroform) 

4.44 (1H, m), 5.05 (2H, s), 6.62 (2H, m) 
Mass (FAB) m/z 477( M*+ 1) 

EXAMPLE 17 

1-CycloheptyH(1^uoreny0methyip3-(2A 




m.p. 183-184°C 

1 H-NMR(5 ppm, in deuteriochloroform) 

(2.00 (6H,s), 3.83 (2H, s), 4.58 (2H, s) 

Elemental analysis (for C^HasNzO) 

Found : C, 82.01%; H, 8.06%; N, 6.25% 
Calcd.: C, 82.26%; H, 8.02%; N, 6.19% 
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EXAMPLE 18 

1^doheptyl4(4^uorenyl)methyll^2,4,6-trimethylphenyI)urea 




m.p.133-136°C 

1 H-NMR (8 ppm, in deuteriochloroform) 

2.04 (6H, s), 3.95 (2H, s), 4.97 (2H f s) 
Elemental analysis (for C^H^^O) 

Found : C, 82.02%; H, 8.14%; N, 5.94% 

Calcd.: C. 82.26%; H, 8.02%; N, 6.19% 

EXAMPLE 19 

1-Cydoheptyl-H(2^uorenyI)ethyfl-3^2,4 r 6-trimethylphenyl)urea 




IR(crrr\ KBr tablet) 2936, 1632, 1494 
1 H-NMR (5 ppm, in deuteriochloroform) 

2.12 (6H, s), 2.22 (3H, s), 3.00 (2H, t), 3.52 (2H f t), 3.84 (2H f s) 
mass (FAB) m/z467 (M*+1) 

EXAMPLE 20 

1^doheptyl-1-[(2-fIuorenyl)ethyl]-3^2A6-tr!fiuorophenyl)urea 
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!R (crrr*, Kbr, tablet) 1638, 1522, 1452, 1120, 1044 
1 H-NMR (5 ppm, in deuteriochloroform) 

3.00 (2H, t). 3.52 (2H, t), 3.84 (2H, s) 
Mass (FAB) m/z 479 (M* + 1) 

EXAMPLE 21 

1^ycloheptyl-H6,7,8,9-tetrahyd^ 
monohydrochloride 



N-Cycloheptyl-(6,7, 8,9-tetrahydro-5H-benzocydoheptenyl)amine (0.8 g, 3.1 mmol) and 4-(N,N-dimethyla- 
mino)phenyiisocyanate (0.50 g, 3.1 mmol) was stirred in dichioromethane (10 ml) at room temperature for 18 
hrs. The reaction mixture was then purified by silica gel column chromatography. The resulting urea compound 
was treated with hydrochloric acid in ether to give 0.72 g of the above hydrochloric compound. 
IR (cnr 1 , KBr tablet) 1660, 1520, 1320 
*H-NMR (6 ppm, in deuteriochoroform) 

3.13 (6H, s), 4.40 (1H, m), 7.2-7.5 (8H f m) 
Mass (FAB) m/z421 (M+ + 1) 

EXAMPLE 22 

1-CycloheptyM4(2-bipherrylenyI)memyl^ 



N-Cycloheptyl-(2-biphenylenyI)methylamine(1.10 g, 3.96 mmol) and N-(2,4,6-trimethylphenyI)-0-phenyl- 
carbamate (0.77 g, 3.00 mmol) was refluxed in toluene (10 m!) for 24 hrs. The reaction mixture was then diluted 
with toluene (50 ml), washed with 1N aqueous sodium hydroxide solution (50 ml x 2 times), dried over anhydrous 
magnesium sulfate and concentrated under reduced pressure. The residue was purified by silica gei column 
chromatography to give 0.83 g of the urea compound. 
m.p. 123 - 124*C 

IR(crrr\ KBr tablet) 1630, 1510, 740 
1 H-NMR (5 ppm, in deuteriochloroform) 

2.05 (6H, s), 2.20 (3H, s), 4.24 (2H, s) 
Mass (FAB) m/z 439 (M* + 1) 

The following compounds were synthesized in gen rally th same manner as above. 





O CH 3 



CH 3 
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EXAMPLE 23 

1^ycloheptyI-1-[1-(24Iuorenyl)ethyll^2,4 t 6^methylphenyi)urea 




!R (cm-', KBr tablet) 1650, 1500, 1240, 740 
1 H-NMR (6 ppm v in deuteriochloroform) 

2.03 (6H, s), 3.88 (2H, s) 
Mass (FAB) m/z 467 (M* + 1) 

EXAMPLE 24 

1-(Exo-2-norbomyl)-1-[(9-phenanthren^ 



O 




IR (err*, KBrtablet) 1650, 1530, 1230, 750 
1 H-NMR(5 ppm, in deuteriochloroform) 

2.60 (2H, m), 5.14 (2H, s) 
Mass (FAB) mfe 475 (M* + 1) 

While the invention has been described in detail and with reference to specific embodiments thereof, it will 
be apparent to one skilled in the art that various changes and modifications can be made therein without depart- 
ing therefrom. 

Claims 

1 . A urea derivative of the formula (I) or a salt thereof 

R 1 — A ° 
\ II 

N— C-NH-R 3 (I) 

R 2 ' 

wherein R 1 is a condensed carbocyclic group containing at least 1 1 carbon atoms; R?isa cydoalkyl group 
which may have a bridgehead; R? is a tetrahydronaphthyl group or a phenyl group optionally substituted 
by one or more substituents selected from halogens and Cj-Cs alkyl, amino, and mono- and di-fC^Cs 
aikyl)amino groups; and A is a single bond or a straight-chain or branched alkytene group containing 1 to 
6 carbon atoms. 
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A compound according to claim 1 wherein R 1 is a fluorenyl group. 

A compound according to claim 1 wherein R 1 is a phenanthrenyi group. 

A compound according to claim 1, wherein R 1 is a fluorenyl group and R 3 is a phenyl group substituted by 
three C r C 5 aikyl groups. 

A compound according to claim 1 1 which is 

1-cydoheptyl-1^2-fluorenylmethyi)-3^2,4,6*imethylphenyl)urea or a salt thereof. 
A compound according to claim 11 which is 

1^ycloheptyl-1-(9-phenanthrenylmethyI)-3-(2 ,4,6-mmethylphenyl)urea or a salt thereof. 

A pharmaceutical composition comprising a therapeutically effective amount of one or more compounds 
according to any preceding claim with pharmaceutical acceptable carrier. 

A process for producing a urea derivative of formula (I) or a salt thereof 




N— C-NH-R 3 (T) 

R z 

wherein R 1 is a condensed carbocydic group containing at least 1 1 carbon atoms; R 2 is a cydoalkyl group 
which may have a bridgehead; R 3 is a tetrahydronapthyl group or a phenyl group optionally substituted by 
one or more subfetituents selected from halogens and C^-Cs alkyl. amino, and mono- and dKCi-Cs 
alkyl)amino groups; and A is a single bond or a straight-chain or branched alkylene group containing 1 to 
6 carbon atoms, which comprises reacting compound (II): 

R 1 — A 

\ 

NH (II) 

R 2 

(a) with haloformic acid ester (111): 
and amino compound (TV): 

concurrently or in any order; or 

(b) with isocyanate compound (V) 

or 

(c) with halogen compound (VI) 

0 

x-c-khr 3 (vi); 

wherein R% R 2 , R 3 and A are as defined in claim 1 , R* is a phenyl or CrC 5 alkyl group, and X is a halogen 
atom. 



X-COOR* (III) 
H 2 N-R 3 (IV) 

RS-NCO (V); 
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